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4MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Abstract
Introduction: Substance misuse is a significant problem nationally, where Ohio ranks within the
top five states contributing to this burden. Montgomery County experiences the most deaths in
the state. While illicit fentanyl and analogs are increasingly responsible for overdose-related
deaths, prescription misuse is a significant risk factor for progression to illicit substance use.
Methods: Survey data from a pilot medication safety campaign utilizing medication disposal
pouches were evaluated by descriptive analysis and qualitative analysis. Survey findings were
compared to data of all unintentional overdose-related deaths in Montgomery County from
January to October, 2017. Secondary analysis of death data was performed to highlight trends in
substance use in Montgomery County.
Results: 156 surveys were received. Most respondents regard the medication disposal pouches
positively and found them easy to use (60.8% and 98.5%). Those who provided comment
indicated that at-home methods of disposal were preferred to community-based methods
(66.7%). The largest clustering of medication disposal bags were in Huber Heights (17.9%),
while the majority of overdose deaths were occurring in Dayton metropolitan area (49.7%). The
majority of those who died were male and likely in their 40s (68.7% and 29.9%). 83.6% of those
who died were White. Most deaths included illicit fentanyl (62.6%), less than a quarter included
prescription opioid (23.1%), and even less included heroin (8.2%). Gender differences were
found regarding heroin, alcohol and benzodiazepines.
Conclusion: These findings may highlight areas needing modification for medication safety as it
relates to the larger context of substance misuse and subsequent death.
Keywords: medication safety, patient safety, opioid, unintentional poisoning
      
 
 
 
          
         
                
             
                
             
                   
              
              
         
             
             
          
               
            
       
            
               
             
                 
               
               
             
5MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Distribution and Community Reception of Medication Disposal Pouches Compared with
Distribution of Unintentional Overdose-related Deaths in Montgomery County, Ohio
In 2016, the Surgeon General of the United States released the first ever Report on
Alcohol, Drugs, and Health entitled Facing Addiction in America, the report highlighted that
while the United States ranks 27th in the world for life expectancy for some sub-populations, life
expectancy has either plateaued or decreased (U.S. Department of Health and Human Services
[HHS], 2016). This is cause for concern as the United States is unable to keep up with the trend
of increasing life expectancy seen in previous generations, and in other developed nations. The
report further hypothesizes that much of this discrepancy can be attributed to the growing
problem of substance use in this country (HHS, 2016).
Since the new millennium, the United States has been battling a growing poly-drug
epidemic. In 2015, through the Center for Behavioral Health Statistics and Quality, the
Substance Abuse and Mental Health Services Administration (SAMHSA) conducted the
National Survey on Drug Use. From this survey, it was reported that 27.1 million Americans
identified as illicit drug users or regularly misuse prescription medications (Center for
Behavioral Health Statistics and Quality, 2016).
With heroin becoming increasingly available through illicit trade and much more
affordable (and easily attainable) than prescription opioids, the trend of heroin usage has been on
the rise (Cicero, Ellis, Surratt, & Kurtz, 2014). Unfortunately, this burgeoning illicit marketplace
has not come without its lethal consequences. As use of heroin and other opioids has climbed to
new heights, so has the death toll from unintentional poisonings, or overdoses. The year 2016
marked the highest opioid-related death toll in the United States to date, exceeding 60,000 deaths
(Rubin, 2017). In 2014, nearly 50,000 Americans died from an unintentional drug overdose,
      
 
 
 
              
              
             
              
               
            
       
                  
             
               
            
               
               
               
            
              
    
              
              
                
               
          
            
6MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
where nearly 30,000 of those deaths involved an opioid (Rudd, Aleshire, Zibbell, & Gladden,
2016). From 2000 to 2014, the United States experienced a 200% increase in unintentional
overdose deaths from opioids, including prescription pain relievers and illicit opioids (Rudd et
al., 2016). Two hundred and forty-five million opioid prescriptions were filled in 2014, making
them the most frequently prescribed medication in the United States for that year (Volkow &
McLellan, 2016). Recently however, it has been deaths specifically attributed to synthetic
opioids that have gained national attention.
From 2013 to 2014, there was a sharp increase in the rate of overdose deaths related to
synthetic opioids other than methadone, including fentanyl and one of its analogs, carfentanil
(Rudd et al., 2016). While synthetic opioids such as fentanyl are used therapeutically in the
clinical setting, illicitly manufactured fentanyl has become increasingly available (Rudd et al.,
2016). Fentanyl has become particularly concerning for its potency of 50 to 100 times stronger
than that of heroin. Carfentanil is even more concerning with its potency estimated at 10,000
times that of heroin. When analyzing the opioid-related overdose deaths in the 10 states that
comprise the Centers for Disease Control and Prevention’s (CDC) Enhanced State Opioid
Overdose Surveillance program, 56.3% of deaths occurring within the last six months of 2016
involved fentanyl (O’Donnell, 2017).
The top five states experiencing the highest rates of overdose deaths in 2014 included
West Virginia (35.5 deaths per 100,000), New Mexico (27.3 per 100,000), New Hampshire (26.2
per 100,000), Kentucky (24.7 per 100,000), and Ohio (24.6 per 100,000) (Rudd et al., 2016). The
CDC reports that at least half of those overdose-related deaths occurring east of the Mississippi
River (this includes Ohio) involve fentanyl (O’Donnell, 2017). States experiencing
concentrations of opioid related deaths involving carfentanil include Ohio and West Virginia
      
 
 
 
            
             
           
            
              
          
              
              
             
               
            
                
               
                
               
              
               
             
             
             
            
                
            
7MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
(Rubin, 2017). Opioid-related deaths tend to cluster and certain states are experiencing
disproportionately high rates. A number of reasons for clustering of substance use and
subsequent concentration of overdose-related deaths have been proposed in the literature
including increased prescription opioid availability in certain areas, increased medical need for
prescribing opioids (potentially due to an aging population), and economic stress (Cerdá et al.,
2016). Ohio is currently in a state of crisis.
In early 2017, the Ohio Department of Health (ODH) released the 2016 Ohio Drug
Overdose Data report. According to the report, from 2015 to 2016, deaths caused by
unintentional drug overdoses (all-drug) increased from 3,050 to 4,050, a 32.8% overall increase
(Ohio Department of Health [ODH], 2016b). Following national trends, by 2016 Ohio saw a rise
in deaths attributed to the compound fentanyl and its chemically-related analogs (Gladden,
Martinez, & Seth, 2016). Further breaking down the death toll in 2016, 20.6% (or 834) of
Ohioans who died from an unintentional overdose had had a prescription for opioids within 30
days leading up to their deaths, making the prescribing of opioids a public health concern.
Montgomery County, county home to the city of Dayton, has been hit particularly hard
(Daniulaityte et al., 2017). Between 2015 and 2016, the number of unintentional overdose deaths
in Montgomery County rose 40% with 249 and 349 deaths, respectively (Carlson, Lane, Li, &
Daniulaityte, 2016). While this report was written, the preliminary 2017 total for unintentional
overdose deaths in Montgomery County was significantly lower than projected, at 562 (Public
Health - Dayton & Montgomery County [PHDMC], 2018). However, this annual total still
correlates to a 61% increase in deaths from the previous year.
The greatest risk factor for illicit opioid (e.g., heroin) use is previous misuse of
prescription opioid medications (Jones, Logan, Gladden, & Bohm, 2015). Because of the
      
 
 
 
             
            
   
   
             
            
              
              
             
  
  
             
                
                
              
                
               
            
            
           
                
             
             
8MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
compelling data indicating previous misuse of prescription opioids leading to illicit use and/or
unintentional death, the CDC endorses interventions and campaigns that aim to reduce
prescription opioid misuse.
Statement of Purpose
The purpose of this project was to evaluate an educational campaign in Montgomery
County, Ohio on safe medication practices including medication storage and disposal. Findings
from this evaluation were then compared to data on unintentional overdose-related data from the
Office of the Coroner of Montgomery County to identify areas of improvement for this
campaign, as they may be applied to prevent unintentional overdose-related deaths.
Literature Review
Ohio’s Response
In 2016, the ODH released its State Health Assessment (SHA), which characterized the
state of health of Ohioans and identified key areas for improving the population’s health as well
as improve overall health equity. The goal of these findings was to focus public health efforts
and health policy to improve overall health equity with conscious control of healthcare spending
(ODH, 2016a). A strategic plan for these efforts is outlined in the 2017-2019 Ohio State Health
Improvement Plan (SHIP). Of the SHIP’s 10 priority outcomes, two are related to drug misuse,
including the reduction of drug dependency/misuse and overall reduction in drug overdose
related deaths (ODH, 2017). These considerations recognize drugs, specifically opioids, as an
important public health concern requiring attention at the state level.
The goal of reducing prescription opioid misuse is to reduce the number of those who
may potentially misuse those prescriptions from progressing to heroin and/or illicit fentanyl, and
fentanyl analogs (ODH, 2016a). Fortunately, Ohio’s ongoing efforts to limit the distribution of
      
 
 
 
             
               
             
              
                 
            
             
         
           
            
              
             
  
             
                
              
              
              
             
                
                 
              
               
9MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
prescription opioids correspond to a declining trend in deaths specifically due to prescription
opioids. To date, ODH reports that Ohio is approaching six years of steady decline in
prescription opioid-related deaths (excluding those due to fentanyl and its analogs). From 2015
to 2016, the number of deaths specifically ruled as unintentional overdose of prescription opioids
declined 15.4%. This reduction from 667 deaths in 2015 to 564 deaths in 2016 made 2016 the
lowest number of prescription opioid-related deaths in seven years (ODH, 2016b). ODH
postulates that this decline resulted from the implementation of several initiatives including law
enforcement efforts, establishing and/or updating opioid prescribing guidelines, and
implementing a prescription drug monitoring program (the Ohio Automated Rx Reporting
System, or OARRS) accessed by prescribers and pharmacists. Specifically, the OARRS enables
prescribing providers and pharmacists to track which narcotics have already been prescribed to a
patient and to check this status before prescribing an additional controlled medication.
Prescribing Guidelines
With rapidly increasing use of OARRS, 2016 marked four consecutive years of steady
decline in the number of opioid prescriptions, according to the State of Ohio Board of Pharmacy
(2017). These data are strong arguments for the efficacy of interventions aimed at the
prescription of opioid medications and other controlled substances. Ohio took its efforts one step
further. In August, 2017, the State of Ohio Board of Pharmacy implemented new stringent
prescribing guidelines for prescription opioids in the setting of acute pain. These guidelines
indicate that for adults, no more than seven days of medication may be prescribed. For minors,
this supply is limited to no more than five days and only after parent/guardian consent has been
obtained. For physicians and other prescribers, these prescriptions may not exceed an average of
30 total morphine equivalents per day (MED) with the exception that the prescriber detail a
      
 
 
 
               
                
            
                 
                
               
               
             
              
                 
                 
            
             
            
                
             
           
   
              
             
               
            
                
10MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
specific reason for exceeding the limit in the patient’s medical record. These guidelines do not
apply to the cases of chronic pain nor acute pain in the palliative care setting, end-of-life/hospice
care, medication-assisted treatment for addiction, or when treating a patient with cancer.
Beginning December 29, 2017, prescribers in the state of Ohio are now required to log the days’
supply on all controlled substances, using the OARRS (State of Ohio Board of Pharmacy, 2017).
Chronic pain still maintains its own separate set of guidelines for prescribers in the state
of Ohio. The first approach of the algorithm indicated by the Ohio governor’s Cabinet Opiate
Action Team (GCOAT, 2013) is to first try non-pharmacologic therapies when the risk-benefit
balance cannot be documented. In the case of ongoing prescription management of chronic pain,
these guidelines further defined what has been coined a ‘trigger point,’ or a point at which to
assess prescription use. The state has defined 80 mg MED as a trigger point for prescribers to
reassess efficacy of the patient’s prescription regimen for chronic pain management. These
guidelines specifically indicate this practice as an effort to minimize prescription opioid misuse
and avoid unintentional overdose, and subsequent death (GCOAT, 2013). However, for those
cases when patients have maintained a dose of 80 mg MED or higher for three consecutive
months or longer, the guidelines advise re-establishing consent including informing the patient of
adverse effects and potential harmful outcomes from long-term opioid use.
Medication Safety
The greatest risk factor for illicit opioid (e.g., heroin) use is previous misuse of
prescription opioid medications (Jones et al., 2015). While alcohol, a central nervous system
depressant, use has been identified as an overdose prediction factor in young people who inject
drugs, prescription benzodiazepines (a central nervous system depressant like alcohol) have also
been identified as an overdose prediction factor for the same populations (Riley et al., 2015). In
      
 
 
 
           
             
            
              
             
             
          
        
              
               
  
           
             
            
              
           
              
             
             
             
              
  
  
11MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
2014, 10.3 million Americans reported misusing prescription opioids (Center for Behavioral
Health Statistics and Quality, 2016). That number increased to nearly 12 million Americans
misusing prescription opioids in 2016 (Center for Behavioral Health Statistics and Quality,
2017). Unfortunately, these figures are most likely an underestimation of the true amount of
Americans misusing prescription opioids (Hunt et al., 2015). Additionally, in the same year,
SAMHSA, through the Center for Behavioral Health Statistics and Quality (2017), reported that
nearly 19 million Americans are misusing prescription psychotherapeutic drugs (e.g.,
benzodiazepines and other anxiolytics, stimulants, anti-depressants, mood-stabilizers, and anti-
psychotic classes). These figures do not include misuse of other non-narcotic medications, nor do
they consider the fact that some Americans are unaware of their misuse or incorrect medication
practices.
In response to these numbers, implementation of educational programs on safe
medication practices for both health care professionals and the general public is warranted
(Compton, Jones, & Baldwin, 2016). Prescription misuse includes using medications for reasons
other than those indicating the prescription, taking more or less than prescribed, taking someone
else’s medications, sharing medications with others, or knowingly taking medications with
substances that will alter the medication’s effects (i.e., alcohol or illicit substances). Because of
the compelling data indicating previous misuse of prescription opioids leading to illicit use
and/or unintentional death, the CDC endorses interventions and campaigns that aim to reduce
prescription opioid misuse. While these efforts generally focus on the misuse of opioid
medications, it is important to design these educational programs to be applied to all
prescriptions.
      
 
 
 
 
                 
             
              
              
            
           
           
           
             
              
                 
            
            
             
    
                
               
               
             
                 
               
        
12MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Methods
This project consisted of two parts. The first part included an analysis of a brief survey
that was distributed with medication disposal pouches within Montgomery County, OH, as part
of a medication safety campaign modeled after a similar campaign launched in Summit County,
OH in 2016. This initiative was supported by the Montgomery County Alcohol, Drugs, and
Mental Health Services (ADAMHS) Board. ADAMHS provided funding and internal support for
the purchasing of 10,000 Verde Technologies Deterra® System medication disposal pouches,
utilizing MAT12® Molecular Absorption Technology, in Spring 2017. Bags are continuously
being distributed by Prevention Specialists and volunteers within the Behavioral Health
Department at Goodwill Easter-Seals Miami Valley (GESMV) in Dayton, OH. At present, more
than 5,000 bags have been handed out at pharmacies, community events, medication take back
events, and upon request. These bags were also used as part of a larger toolkit, the Physician
Toolkit. This toolkit was constructed in partnership with Kettering Health Network’s “Pause”
chronic pain management program and elements from Generation Rx, a medication safety
education program developed by The Ohio State University College of Pharmacy and the
Cardinal Health Foundation.
A survey (see Appendix A) was attached to each disposal bag handed out. The survey
was designed with questions to evaluate the general utilization of the bags and opinions towards
using the bag. All survey questions were designed to ensure anonymity and no information was
gathered that could identify an individual. Surveys were created as postcards with prepaid
postage that respondents could fill out and return at no cost to them. All surveys returned were
sent to the Behavioral Health Department at GESMV where data was collected and centralized to
one data entry spreadsheet using Microsoft Excel.
      
 
 
 
               
                 
              
                  
           
             
             
             
              
                 
             
                 
         
            
              
               
            
            
              
             
              
             
   
13MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
A descriptive analysis was conducted to map the geographic distribution of the bags by
zip codes reported on the surveys. Frequencies of the reported ease of use of the bags, whether
the bags prompted medication disposal, and what types of medications were being disposed of
were conducted. Odds ratios of where the bags were used, as reported by the zip codes, and what
types of medications were reported being disposed was also conducted.
The second part of this project included secondary analysis of de-identified overdose
related death data that was provided by the Montgomery County Coroner’s Office through
Public Health - Dayton & Montgomery County (PHDMC). The data provided included all
overdose related deaths occurring in Montgomery County from January to October of 2017. A
total of 514 cases were reported. All but one case was determined as accidental. The one case
that was undetermined was removed from analysis. Two additional cases of minors were
removed as they were expected to skew the mean age of the remaining adult death data. This
resulted in a total of 511 cases analyzed.
Descriptive analyses were performed to describe demographics of the deceased, using
variables including age category, sex, race, and location of death incident (by city). Further
descriptive analyses to describe the profile of substances present in the system of the deceased
were performed. Chi-square tests of goodness-of-fit were performed to describe the relationship
between sex and substances present in the systems of the deceased.
This project did not require approval by the Wright State University Institutional Review
Board (IRB) (see Appendix B). The survey contained no identifying information and was
designed for program evaluation purposes; therefore this portion of the study met IRB exemption
criteria 45 CFR 46.101(b)(2). The coroner’s data was de-identified; therefore, this study met
criteria # (b)(4).
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Results
Medication Disposal Pouches
Approximately 5,500 bags were distributed between Spring 2017 and Spring 2018 and
156 surveys were returned by Spring of 2018, resulting in a response rate of approximately 2.8%.
Review of the zip codes revealed that the largest cluster of respondents came from the 45424 zip
code, corresponding with Huber Heights, OH (n = 28, 17.9%). The second largest cluster came
from the 45449 zip code, corresponding with the West Carrollton area (19, 12.3%). Figure 1
depicts bag distribution by zip code, graphically. A detailed count of where bags were
distributed, by zip code, can be seen in Table 2.
Figure 1: The distribution of medication disposal bags, by zip code and confirmed by
survey.
      
 
 
 
  
         
    
           
  
    
    
    
    
    
     
       
      
      
    
     
     
    
     
     
    
    
    
    
     
    
     
 
    
    
 
   
    
    
    
    
  
 
  
    
     
     
    
15MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Table 2
Medication Disposal Pouch Distribution and Distribution of Unintentional Overdose-Related
Deaths in Montgomery County
Zip Code City/Twp, OH Number of Bags, n(%) Number of
Deaths, n(%)
43078 Urbana 1 (0.6) -­
43208, 43209 Columbus 4 (2.5) -­
45066 Springboro 2 (1.3) -­
45237 Cincinnati 1 (0.6) -­
45305 Bellbrook 1 (0.6) -­
45309 Brookville 1 (0.6) 6 (1.2)
-­ Butler Township -­ 4 (0.8)
-- Centerville -­ 8 (1.6)
-­ Clay Twp -­ 3 (0.6)
45315 Clayton 3 (1.9) 5 (1.0)
45322 Union/Englewood 2 (1.3) 10 (2.0)
-­ Germantown -­ 1 (0.2)
45342 Miamisburg 4 (2.6) 26 (5.1)
-­ Miami Twp -­ 14 (2.7)
-­ Moraine -­ 8 (1.6)
45344 New Carlisle 9 (5.8) -­
45345 New Lebanon 2 (1.3) 4 (0.8)
-­ Jefferson Twp -­ 15 (2.9)
45371 Tipp City 1 (0.6) -­
45377 Vandalia 8 (5.1) 13 (2.5)
45385 Xenia 1 (0.6) -­
-­ Harrison Twp -­ 36 (7.1)
45401, 45402, 45404, Dayton 22 (14.1) 254 (49.7)
45405, 45410, 45414, 
45417, 
45406, 45415 Trotwood 8 (5.2) 21 (4.1)
45409, 45419, 45420, Kettering 12 (7.6) 31 (6.1)
45429
45424 Huber Heights 28 (17.9) 12 (2.3)
-­ Riverside -­ 20 (3.9)
45431, 45434 Beavercreek 5 (3.2) -­
45432, 45440 Beavercreek/Kettering 7 (4.5) -­
45439, 45449 West Carrollton 19 (12.2) 10 (2.0)
/Kettering
45458, 45459 Washington Twp 13 (8.4) 6 (1.2)
Perry Township -­ 2 (0.4)
Location unknown -­ 2 (1.3) 2 (0.4)
Total -­ 156 bags 511 deaths
      
 
 
 
 
               
                 
               
                 
               
                
              
              
           
              
                 
               
              
                    
                 
             
     
           
              
            
             
            
16MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Of the 150 respondents who answered Question 1, 103 (68.7%) reported that the bag
prompted them to clean out their medicine cabinets and that they do not regularly do so. Thirty
two respondents (21.3%) agreed that the bag prompted them to clean out their medicine cabinets,
but that they do so on a regularly basis. Lastly, 15 respondents (10%) reported not having used
the bag yet. Regarding whether the bag was easy to use, 131 respondents provided their self-
report. An overwhelming majority of respondents reported the bag was easy to use (n = 129,
98.5%), while two respondents reported the bag was not easy to use (1.5%).
When questioned what the bag was used for, 153 respondents self-reported. Twenty six
respondents self-reported using the bag for over-the-counter (OTC) medications (16.8%), 49
used the bag for narcotics (31.6%), 122 used the bag for other, non-narcotic, prescriptions
(78.7%), 15 used the bag for vitamins (9.7%), and seven were unsure how to respond (4.5%).
Interestingly, 102 individuals took the time to fill out the optional comments section. Of
those 102 individuals, more than half expressed positive comments or gratitude regarding use of
the bags, where to find more of the bags, how to get bags to friends or family members, or how
they believed the bags would have a positive impact on their community (n = 62, 60.8%). One
individual used the comments section to express negative comments regarding how difficult the
bag was to use.
Twenty four individuals provided commentary on how they previously disposed of
medications, prior to receiving the bag. Of these 24 respondents, 16 indicated they had
previously disposed of medications at home (e.g., flushing, trash, mixing with unpalatable
substances and then disposing in trash), while nine indicated previous disposal through means
outside their home (e.g., medication take-back events, police station dropbox, or pharmacies)
      
 
 
 
             
    
  
             
                
                
                 
                  
                  
                
                  
               
                  
  
17MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
(66.7% and 33.3%, respectively). One respondent indicated using both at home and community
methods of disposal.
Coroner Data
From January to October of 2017, 511 adult accidental overdose related deaths occurred
in Montgomery County. A full breakdown of deaths by city or township is represented in Table
2; however, Dayton experienced the most deaths by far with 254 (49.7%). The ages of the
deceased ranged from 19 to 73 years, with an average age of 41.01 ± 11.52 years. Age
distribution can be found in Table 2. Female deaths accounted for 31.3% (n = 160) of all deaths,
whereas males accounted for 68.7% (n = 351) of deaths. Out of the 160 women who died, 47
were in their 30s, comprising the largest clustering of deaths by age category (29.4%). For the
351 men who died, 105 were in their 40s, the largest clustering of deaths by age category for
men (29.9%). Reviewing the deaths by race, the largest proportion of deaths occurred in Whites
(n = 427, 83.6%). A full review of deaths by demographics can be seen in Table 3.
      
 
 
 
   
    
         
   
         
         
   
         
       
       
       
       
       
       
              
        
            
            
            
             
            
            
             
      
            
            
            
             
            
            
            
   
         
         
         
          
          
 
                
                  
                 
18MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Table 3
Demographics of the Deceased
Demographic Variable Number of Deceased, n (%)
Sex
Female 160 (31.3%)
Male 351 (68.7)
Age Category
Teens 2 (0.4)
20s 98 (19.2)
30s 137 (26.8)
40s 151 (29.5)
50s 94 (18.4)
60s 26 (5.1)
70s 3 (0.6)
Age Category, by Sex n (%, out of total deaths for each sex)
Female
Teens 1 (0.6)
20s 28 (17.5)
30s 47 (29.4)
40s 46 (28.8)
50s 30 (18.8)
60s 6 (3.8)
70+ 2 (1.3)
Males
Teens 1 (0.3)
20s 70 (19.9)
30s 90 (25.6)
40s 105 (29.9)
50s 64 (18.2)
60s 20 (5.7)
70+ 1 (0.3)
Race
White 427 (83.6)
Black 74 (14.5)
Hispanic 7 (1.4)
Native American 2 (0.4)
Asian Pacific 1 (0.2)
Substances present in the deaths recorded can be found in Table 4. Over 60% of the
deceased had illicit fentanyl in their system (n = 320, 62.5%) while less than 10% had heroin in
their system (n = 42, 8.2%). Additionally, less than a quarter of the deceased had a prescription
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opioid in their system (n = 118, 23.1%). Regarding cases involving all fentanyl or fentanyl
analogs (not solely illicit fentanyl), 236 deaths (or 42.6% of all deaths) involved only one
fentanyl type. An additional 110 deaths (or 21.5% of all deaths) involved more than one fentanyl
type. By far, carfentanil was the most frequently detected fentanyl analog (n = 117). Regarding
other illicit substances, 217 of the deceased (42.5%) were found to have cocaine in their system,
93 (18.2%) had methamphetamine, and 187 (36.6%) had tetrahydrocannabinol (THC or
marijuana/cannabis). However, other prescription medications were also detected in the deceased
including benzodiazepines (n = 184, 36%) and prescription stimulants, such as Adderall (n = 72,
14.1%). Of those deaths where a benzodiazepine was identified in their system, 74 were
identified as alprazolam (40.2%) or more commonly known by its commercial name, Xanax.
Additionally, alcohol was found in 114 of the deceased (22.3%). Numerous combinations of all
the above were observed throughout analyses. Lastly, 57 of the deceased had Naloxone in their
system (11.2%), presumably from rescue attempts that did not result in successful revival.
Table 4
Substances Detected by the Coroner
Number of Deaths in which
Substance Substance was Detected, n(%)
Prescription Opioids 118 (23.1)
Only 1 Opioid Present Only 87 (17.0)
>1 Opioid Present 20 (3.9)
Benzodiazepine 184 (36.0)
Only 1 Benzo Present 129 (25.2)
>1 Benzo Present 20 (3.9)
Prescription Stimulant 72 (14.1)
Alcohol 114 (22.3)
Cocaine 217 (42.5)
Methamphetamine 93 (18.2)
THC 187 (36.6)
Heroin 42 (8.2)
Illicit Fentanyl 320 (62.6)
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Chi-square tests of goodness-of-fit were performed to describe the relationship between
sex and the different substances present in the deceased. It was found that this relationship was
significant in the cases of three substances, all of which were central nervous system (CNS)
depressants: benzodiazepines, X2 (1, n = 511) = 13.35, p < .01; alcohol, X2 (1, n = 511) = 7.18, p
< .01; and heroin, X2 (1, n = 511) = 4.13, p < .05.
Discussion and Recommendations
The trends in deaths due to unintentional overdoses are complex and must be examined
from multiple perspectives. In this case, this project examined medication disposal practices and
deaths due to unintentional overdoses from January to the end of October, 2017 in Montgomery
County, OH. A medication safety campaign was initiated to provide residents of Montgomery
County with a safe way of ridding households of unused or expired prescriptions that did not
include flushing drugs into the water system. While general medication safety was the
touchstone of this effort, the expectation was that participants would apply special focus to
prescriptions with high risk of abuse/misuse (e.g., narcotics). Nearly one-third of respondents
reported using their bags for narcotics, the largest proportion of drugs reported needing disposal.
With previous misuse of a prescription opioid/narcotics and benzodiazepines both conferring risk
of progression to illicit drug use or potential overdose, these results appear to be positive (Jones
et al.; Riley et al., 2015).
Unfortunately, there were many more bags handed out than were surveys returned.
Nearly all respondents reported the bag was easy to use and many of the respondents inquired
about how they may attain more bags. This latter point becomes an important consideration
when examining previous methods people had already been using to dispose of medications. Of
those individuals that provided comments on previous medication disposal, most preferred at­
      
 
 
 
              
               
            
            
             
         
             
            
                  
               
            
             
               
              
            
      
            
                  
               
             
             
               
21MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
home methods. In this project, at-home methods included flushing and/or placing in the garbage
either exposed or mixed with material that makes the medication unpalatable (e.g,. cat litter or
coffee grounds). Community-based methods of disposal to included medication Take Back days
or community and commercial dropboxes (e.g., police station and pharmacies). Some reasons
that may explain a preference for at-home disposal include privacy, convenience, or safety
considerations when transporting high-risk narcotics to community-based drop boxes. Survey-
data based analyses of the U.S. Drug Enforcement Administration’s (DEA) Take Back Initiative
being implemented in Denton, TX indicated that participants in these community-based ‘Take
Back Days’ are only willing to travel up to six miles to dispose of medications (Stoddard et al.,
2017). Results from the medication disposal bag survey data appear to be consistent with those
findings, regarding convenience. They also point to an important consideration for those
households that are more than six miles away from community-based medication dropboxes. Our
data may highlight the use of medication disposal pouches as a possible solution for medication
disposal in those homes where access to dropboxes is an issue. Additionally, survey respondents
took the time to provide positive comments demonstrating general community interest in at-
home methods of medication disposal.
Regarding bag distributions, the largest clustering of the medication disposal bags handed
out as part of this initiative were used in households in Huber Heights, OH. While all residents of
Montgomery County were considered in the design of this initiative, data provided by the Office
of the Coroner allowed comparisons between distributions of the bags with distributions of
deaths due to unintentional overdose (Figure 5). Unfortunately, the majority of deaths occurring
in Montgomery County were not in Huber Heights, but in Dayton’s metropolitan area.
      
 
 
 
 
          
      
               
               
             
            
             
                
              
              
              
                
              
22MEDICATION SAFETY AND OVERDOSES MONTGOMERY COUNTY
Figure 5: Medication disposal pouch distribution and distribution of unintentional overdose-
related deaths in Montgomery County, Ohio.
When examining data of the deceased, it was found that while illicit fentanyl seemed to
be present in over 60% of deaths, the presence of prescription medications was not insignificant.
What was particularly concerning was the prescription medications present seemed to be CNS
depressants and stimulants, where interaction with fentanyl (a CNS depressant) could have
potentially contributed to their deaths. Additionally, those deaths that did not involve fentanyl
may have been due to the interactions of the various other CNS depressants and/or stimulants.
There seemed to be a relationship worth examining between the person’s sex and their
likelihood of having certain substances in their system at the time of death. Benzodiazepines
were more prevalent among the women who died from unintentional overdose. One of the
limitations of this project was that we did not have detailed medical history for the deceased.
Therefore, it cannot be determined whether the benzodiazepines found in the system of the
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deceased were prescribed or otherwise obtained through non-prescriptive means. These data
were consistent with the national trend of more women dying from combinations of opioids and
benzodiazepines than men (Mack, Jones, & Paulozzi, 2013). When put in context, this is
particularly concerning. Although more men die from unintentional overdose, overall, the rate at
which women are dying has been climbing in recent years. Since 2007, more women die from
unintentional overdose than motor vehicle accidents (Mack et al., 2013). The findings from these
local coroner data, coupled with national data on trends in women’s drug use, it appears that
women may be an important consideration when designing prevention or risk-reduction
campaigns around medication safety. Whether women are likely to be receptive to such a
targeted campaign or whether medication safety campaigns should be designed to target women
warrants further research.
In regards to alcohol, the proportion of men with alcohol in their system was double that
of the proportion of women. The relationships between biological sex and alcohol consumption
and propensity for abuse, as well as those between social gender expression (e.g., masculine and
feminine) and alcohol consumption and abuse are complex and much deserving of their own
discussion. While generalizations regarding these findings to any biological and/or sociological
underpinnings cannot be made, these data indicate a significant relationship between men and
alcohol consumption, in the context of unintentional overdose. This relationship highlights an
opportunity to review current campaigns and alcohol treatment programs in Montgomery County
to identify areas that may be tailored to better suit the needs of those who are at increased risk for
abuse, in this case men. At the very least, this identifies potential avenues to educate the
community on the dangers associated with the interaction of alcohol with other CNS depressants
and/or stimulants.
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The last substance that was found to have a significant relationship with sex includes
heroin. Historically and presently, it is still true that men’s use of heroin still exceeds that of
women’s. At the outset of this project, it was expected that resulting data would be consistent
with this trend. However, recently published literature suggests the rate of increase in women’s
use of heroin may be exceeding that of men’s (Marsh, Park, Lin, & Bersamira, 2018).
Interestingly, data from this project indicate a significant relationship between heroin and women
who died from unintentional overdose. While this may indicate that more women using heroin
are dying compared to men using heroin, and not necessarily conferring any indication that
women’s use of heroin is increasing more than that of men, these data contribute to a growing
body of literature regarding women’s use of heroin. Further, this finding contributes to the
growing body of literature regarding gender differences in unintentional overdoses, particularly
those involving the use of heroin.
While fentanyl and its analogs are newer on the market and maintain higher potency,
there was no significant relationship observed between any demographic variable considered in
this project and the presence of fentanyl (or its analogs) in the deceased. At this time, it is still
unclear what proportion of those who died with illicit fentanyl or analogs in their system
knowingly consumed fentanyl. These findings suggest that drug use prevention campaigns
should continue to educate on the dangers of fentanyl and its analogs, including education on
scenarios where specific consumption of fentanyl is not intended. There is no evidence to
support modifying programs to target one sex over the other with specific regard to fentanyl
consumption. However, consideration for the disproportionate deaths of women using heroin
may be important when educating the community on unknowingly consuming fentanyl.
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The strengths of this project include investigating a widespread approach to safe
medication disposal. Further, while it is tragically unfortunate to experience the amount of deaths
this county has experienced in the last year, the large amount of data we were subsequently given
strengthens the significance of our findings.
Recommendations for Public Health Practice
Overall, these data are consistent with the national trend of decreasing prescription opioid
use and increasing illicit drug use, in this case fentanyl and fentanyl analogs. However, this
project observed concerning findings regarding the mixing of other prescription CNS depressants
(and stimulants), namely benzodiazepines, with other drugs that may also affect the CNS.
Conservatively, positive community response regarding medication disposal and safety along
with the coroner data quantifying the presence of prescription medications in unintentional
overdose deaths may inform programs that focus on medication safety. What can be learned
from these findings is that Montgomery County may benefit from campaigns that are designed to
target women and women’s use of prescription medications. Further, this project also highlighted
a potential area of improvement for alcohol treatment programs in Montgomery County to
include tactics that improve male participation. Lastly, this project found that more women are
dying of heroin use than men in our county. This finding may inform current substance use
disorder treatment programs in our county, as well as provide opportunity to identify those
individuals using heroin who are at an increased risk of dying from unintentional overdose.
Limitations
Despite these important strengths, the limitations were many. As previously detailed,
response rate for the medication disposal pouches was very low. Further, the survey used in this
project did not provide opportunity to collect much data regarding demographics of those who
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used the bags. Regarding coroner data, one limitation includes the limited medical history of
those who died from unintentional overdose. Without a detailed medical history, whether a
person had a history of prescription misuse, had a mental health diagnosis that would indicate a
prescription for a CNS depressant and/or stimulant, or had a previous prescription for a
medication treating chronic pain that may have led to misuse and/or use of illicit substances
could not be determined. Another limitation regarding coroner data includes the inability to
gather whether each person who consumed fentanyl did so knowingly.
Conclusion
While unintentional deaths due to misuse of prescription opioids seems to be declining, it
is important to consider their influence in progression to illicit drug use and subsequent
unintentional overdose and death. This project evaluated a pilot medication safety campaign in
Montgomery County in the larger context of unintentional overdose-related deaths in the same
county. Gender differences highlighted by this project may inform medication safety campaigns
to target those at increased risk for misusing certain classes of prescription medications in
addition to informing the general public on the dangers associated with the interactions of
different CNS depressants and stimulants. Additionally, this project may have highlighted an
opportunity to inform substance use disorder treatment programs on the association found
between the male gender and alcohol consumption, in the context of using other substance that
contribute to fatal interactions. Further research is warranted to determine whether current
programs may benefit from such information as well as whether these findings are applicable to
other areas of the country that are experiencing similar volume of unintentional overdose-related
deaths.
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Appendix A
Medication Disposal Pouch Survey Postcard
Please answer these questions and mail – no postage necessary
1. Did the pouch prompt you to clean out your medicine cabinet?
□ Yes, I don’t clean out my medicine cabinet regularly
□ Yes, I clean out my medicine cabinet on a regular basis (please tell us how you
disposed of your medication in the past in the comments)
□ No, I haven’t used the pouch yet. (please tell us why in the comments)
2. Was the pouch easy to use?
□ Yes □ No
3. What types of medications did you dispose of? (check all that apply)
□ Over the counter (Tylenol, Advil, etc…)
□ Narcotics/Opioids (OxyContin, Percocet, etc…)
□ Other Prescription Medications (non-narcotic) (Xanax, Wellbutrin, Cialis, etc…)
□ Vitamins
□ Not Sure
4. Your Zip Code _____________________________
5. Comments ­
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Appendix B
 
Human Subjects Regulations Decision Charts

Exemption Determinations for Both Survey Data and Existing Data from Office of
Coroner
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Exemption Status for Medication Disposal Pouch Survey Data
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Exemption of Death Data from Office of Coroner, Montgomery County
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Appendix C – List of Competencies Met in Integrative Learning Experience
Wright State Program Public Health Competencies Checklist
Assess and utilize quantitative and qualitative data.
Apply analytical reasoning and methods in data analysis to describe the health of a community.
Apply behavior theory and disease prevention models to develop community health promotion and
intervention programs.
Describe how policies, systems, and environment affect the health of populations.
Communicate public health information to lay and/or professional audiences with linguistic and cultural
sensitivity.
Address population diversity when developing policies, programs, and services.
Engage with community members and stakeholders using individual, team, and organizational opportunities.
Make evidence-informed decisions in public health practice.
Evaluate and interpret evidence, including strengths, limitations, and practical implications.
Demonstrate ethical standards in research, data collection and management, data analysis, and
communication.
Concentration Specific Competencies Checklist
Population Health Concentration
Explain a population health approach to improving health status
Demonstrate application of an advanced qualitative or quantitative research methodology.
Demonstrate the ability to contextualize and integrate knowledge of a specific population health issue.
Evaluate population health programs or policies that are designed to improve the health of the population,
reduce disparities, or increase equity.
